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PART 6.  GENERAL REQUIREMENTS FOR THE USE OF DIAGNOSTIC X-RAYS IN THE HEALING 27 

ARTS. 28 

 29 

This is a new part.  The requirements in this part are taken from the SSRCR sections F.3 and F.4 except as 
otherwise noted.  It is created as a separate part in order to simplify the other healing arts parts.  This is done by 
combining common rules for all diagnostic radiation machines into this part rather than repeating them in each of 
the following parts(7-14). 

 30 

R325.XXX1. Purpose and scope. 31 

 32 

Rule XXX1. This part establishes requirements, for which a registrant is responsible, for use of 33 

diagnostic x-ray equipment by, or under the supervision of, an individual authorized by and licensed in 34 

accordance with state statutes to engage in the healing arts or veterinary medicine.  The provisions of this 35 

part are in addition to, and not in substitution for, other applicable provisions of these regulations. 36 

 37 

R325.XXX2. Definitions A to B. 38 

 39 

Rule XXX2.  (1) As used in this part: 40 

(a) "Accessible surface" means the external surface of the enclosure or housing of the radiation 41 

producing machine as provided by the manufacturer. 42 

(b) "Added filtration" means any filtration which is in addition to the inherent filtration. 43 

(c) "Aluminum equivalent" means the thickness of type 1100 aluminum alloy affording the same 44 

attenuation, under specified conditions, as the material in question. 45 

(d) "Assembler" means any person engaged in the business of assembling, replacing, or installing 46 

one or more components into an x-ray system or subsystem.  The term includes the owner of an x-ray 47 

system or his or her employee or agent who assembles components into an x-ray system that is 48 

subsequently used to provide professional or commercial services. 49 

(e) "Attenuation block" means a block or stack, having dimensions 20 centimeters by 20 centimeters 50 

by 3.8 centimeters, of type 1100 aluminum alloy or other materials having equivalent attenuation. 51 
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(f) "Automatic exposure control (AEC)" means a device which automatically controls one or more 52 

technique factors in order to obtain at a preselected location(s) a required quantity of radiation 53 

(Includes devices such as phototimers and ion chambers). 54 

(g) "Barrier" (See "protective barrier"). 55 

(h) "Beam axis" means a line from the source through the centers of the x-ray fields. 56 

(i) "Beam-limiting device" means a device which provides a means to restrict the dimensions of the 57 

x- ray field. 58 

 59 

R325.XXX3. Definitions C to D. 60 

 61 

Rule XXX3.  (1) As used in this part: 62 

(a) "C-arm x-ray system" means an x-ray system in which the image receptor and x-ray tube housing 63 

assembly are connected by a common mechanical support system in order to maintain a desired 64 

spatial relationship. This system is designed to allow a change in the projection of the beam through 65 

the patient without a change in the position of the patient. 66 

(b) "Certified components" means components of x-ray systems which are subject to regulations 67 

promulgated under Public Law 90-602, the Radiation Control for Health and Safety Act of 1968, the 68 

Food and Drug Administration. 69 

(c) "Certified system" means any x-ray system which has one or more certified component(s). 70 

(d) "Changeable filters" means any filter, exclusive of inherent filtration, which can be removed from 71 

the useful beam through any electronic, mechanical, or physical process. 72 

(e) "Coefficient of variation (C)" means the ratio of the standard deviation to the mean value of a set 73 

of observations.  It is estimated using the following equation: 74 
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WHERE: 76 

s  =Standard deviation of the observed values; 77 

x  =Mean value of observations in sample; 78 

xi  =I th observation in sample; 79 

n  =Number of observations in sample. 80 

 81 

(f) "Computed tomography" means the production of a tomogram by the acquisition and computer 82 

processing of x-ray transmission data. 83 

(g) "Control panel" means that part of the x-ray control upon which are mounted the switches, knobs, 84 

pushbuttons, and other hardware necessary for manually setting the technique factors. 85 

(h) "Cooling curve" means the graphical relationship between heat units stored and cooling time. 86 

(i) "CT" (See "computed tomography"). 87 

(j) "Dead-man switch" means a switch so constructed that a circuit closing contact can be 88 

maintained only by continuous pressure on the switch by the operator. 89 

(k) "Detector" (See "radiation detector"). 90 

(l) "Diagnostic source assembly" means the tube housing assembly with a beam-limiting device 91 

attached. 92 

(m) "Diagnostic x-ray system" means an x-ray system designed for irradiation of any part of the 93 

human or animal body for the purpose of diagnosis or visualization. 94 

(n) "Diagnostic x-ray imaging system" means an assemblage of components for the generation, 95 

emission and reception of x-rays and the transformation, storage and visual display of the resultant x-96 

ray image. 97 

(o) "Direct scattered radiation" means that scattered radiation which has been deviated in direction 98 

only by materials irradiated by the useful beam (See "scattered radiation"). 99 

 100 

R325.XXX4. Definitions E to H. 101 

 102 
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Rule XXX4. (1) As used in this part: 103 

(a) "Entrance exposure rate" means the exposure free in air per unit time at the point where the 104 

center of the useful beam enters the patient. 105 

(b) "Equipment" (See "x-ray equipment"). 106 

(c) "Field emission equipment" means equipment which uses an x-ray tube in which electron 107 

emission from the cathode is due solely to the action of an electric field. 108 

(d) "Filter" means material placed in the useful beam to preferentially absorb selected radiations. 109 

(e) "Fluoroscopic imaging assembly" means a subsystem in which x-ray photons produce a visible 110 

image.  It includes the image receptor(s) such as the image intensifier and spot-film device, electrical 111 

interlocks, if any, and structural material providing linkage between the image receptor and diagnostic 112 

source assembly. 113 

(f) "Focal spot (actual)" means the area projected on the anode of the x-ray tube bombarded by the 114 

electrons accelerated from the cathode and from which the useful beam originates. 115 

(g) "General purpose radiographic x-ray system" means any radiographic x-ray system which, by 116 

design, is not limited to radiographic examination of specific anatomical regions. 117 

(h) "Gonad shield" means a protective barrier for the testes or ovaries. 118 

(i) "Half-value layer" means the thickness of specified material which attenuates the beam of 119 

radiation to an extent such that the exposure rate is reduced by one-half.  In this definition, the 120 

contribution of all scattered radiation, other than any which might be present initially in the beam 121 

concerned, is deemed to be excluded. 122 

(j) "Healing arts screening" means the testing of human beings using an x-ray machine for the 123 

detection or evaluation of health indications when such tests are not specifically and individually 124 

ordered by a licensed practitioner of the healing arts legally authorized to prescribe such x-ray tests for 125 

the purpose of diagnosis or treatment. 126 

(k) "Heat unit" means a unit of energy equal to the product of the peak kilovoltage, milliamperes, and 127 

seconds, i.e., kVp x mA x second. 128 

(l) "HVL" (See "half-value layer"). 129 

 130 
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R325.XXX5. Definitions I to L. 131 

 132 

Rule XXX5.  (1) As used in this part: 133 

(a) "Image intensifier" means a device, installed in its housing, which instantaneously converts an x-134 

ray pattern into a corresponding light image of higher intensity. 135 

(b) "Image receptor" means any device, such as a fluorescent screen or radiographic film, which 136 

transforms incident x-ray photons either into a visible image or into another form which can be made 137 

into a visible image by further transformations. 138 

(c) "Image receptor support" means, for mammographic systems, that part of the system designed to 139 

support the image receptor during mammography. 140 

(d) "Inherent filtration" means the filtration of the useful beam provided by the permanently installed 141 

components of the tube housing assembly. 142 

(e) "Irradiation" means the exposure of matter to ionizing radiation. 143 

(f) "Kilovolts peak" (See "Peak tube potential"). 144 

(g) "kV" means kilovolts. 145 

(h) "kVp" (see "peak tube potential"). 146 

(i) "kWs" means kilowatt second. 147 

(j) "Lead equivalent" means the thickness of lead affording the same attenuation, under specified 148 

conditions, as the material in question. 149 

(k) "Leakage radiation" means radiation emanating from the diagnostic source assembly except for: 150 

(i) The useful beam; and 151 

(ii) Radiation produced when the exposure switch or timer is not activated. 152 

(l) "Leakage technique factors" means the technique factors associated with the diagnostic source 153 

assembly which are used in measuring leakage radiation.  They are defined as follows: 154 

(i) For diagnostic source assemblies intended for capacitor energy storage equipment, the 155 

maximum-rated peak tube potential and the maximum-rated number of exposures in an hour for 156 

operation at the maximum-rated peak tube potential with the quantity of charge per exposure being 157 
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10 millicoulombs, i.e., 10 milliampere seconds, or the minimum obtainable from the unit, whichever is 158 

larger; 159 

(ii) For diagnostic source assemblies intended for field emission equipment rated for pulsed 160 

operation, the maximum-rated peak tube potential and the maximum-rated number of x-ray pulses in 161 

an hour for operation at the maximum-rated peak tube potential; 162 

(iii) For all other diagnostic source assemblies, the maximum-rated peak tube potential and 163 

the maximum-rated continuous tube current for the maximum-rated peak tube potential. 164 

(m) "Light field" means that area of the intersection of the light beam from the beam-limiting device 165 

and one of the set of planes parallel to and including the plane of the image receptor, whose perimeter 166 

is the locus of points at which the illumination is one-fourth of the maximum in the intersection. 167 

(n) "Line-voltage regulation" means the difference between the no-load and the load line potentials 168 

expressed as a percent of the load line potential.  It is calculated using the following equation: 169 

Percent line-voltage regulation = 100 (Vn-Vi)/Vi 170 

where: Vn = No-load line potential; and 171 

Vi = Load line potential. 172 

 173 

R325.XXX6. Definitions M to P. 174 

 175 

Rule XXX6.  (1). As used in this part: 176 

(a) "mA" means milliampere. 177 

(b) "mAs" means milliampere second. 178 

(c) "Maximum line current" means the root-mean-square current in the supply line of an x-ray 179 

machine operating at its maximum rating. 180 

(d) "Mobile x-ray equipment"  (see "x-ray equipment"). 181 

(e) "Patient" means an individual or animal subjected to healing arts examination, diagnosis, or 182 

treatment. 183 

(f) "PBL"  See "positive beam limitation." 184 
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(g) "Peak tube potential" means the maximum value of the potential difference across the x-ray tube 185 

during an exposure. 186 

(h) "Phantom" means a volume of material behaving in a manner similar to tissue with respect to the 187 

attenuation and scattering of radiation. This requires that both the atomic number (Z) and the density of 188 

the material be similar to that of tissue. 189 

(i) "PID" (See "position indicating device"). 190 

(j) "Portable x-ray equipment" (See "x-ray equipment"). 191 

(k) "Position indicating device" means a device on dental x-ray equipment used to indicate the beam 192 

position and to establish a definite source-surface (skin) distance.  It may or may not incorporate or 193 

serve as a beam-limiting device. 194 

(l) "Positive beam limitation" means the automatic or semi-automatic adjustment of an x-ray beam to 195 

the size of the selected image receptor, whereby exposures cannot be made without such adjustment. 196 

(m) "Primary protective barrier" (See "protective barrier"). 197 

(n) "Protective apron" means an apron made of radiation absorbing materials used to reduce 198 

radiation exposure. 199 

(o) "Protective barrier" means a barrier of radiation absorbing material(s) used to reduce radiation 200 

exposure.  The types of protective barriers are as follows: 201 

(i) "Primary protective barrier" means the material, excluding filters, placed in the useful 202 

beam; 203 

(ii) "Secondary protective barrier" means the material which attenuates stray radiation. 204 

(p) "Protective glove" means a glove made of radiation absorbing materials used to reduce radiation 205 

exposure. 206 

 207 

R325.XXX7. Definitions Q to S. 208 

 209 

Rule XXX7. (1) As used in this part: 210 
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(a) "Qualified expert" means an individual who has demonstrated to the satisfaction of the Agency 211 

that such individual possesses the knowledge, training and experience to measure ionizing radiation, to 212 

evaluate safety techniques, and to advise regarding radiation protection needs. 213 

(b) "Radiation detector" means a device which in the presence of radiation provides a signal or other 214 

indication suitable for use in measuring one or more quantities of incident radiation. 215 

(c) "Radiation therapy simulation system" means a radiographic or fluoroscopic x-ray system 216 

intended for localizing the volume to be exposed during radiation therapy and confirming the position 217 

and size of the therapeutic irradiation field. 218 

(d) "Radiograph" means an image receptor on which the image is created directly or indirectly by an 219 

x-ray pattern and results in a permanent record. 220 

(e) "Radiographic imaging system" means any system whereby a permanent or semi-permanent 221 

image is recorded on an image receptor by the action of ionizing radiation. 222 

(f) "Rating" means the operating limits as specified by the component manufacturer. 223 

(g) "Recording" means producing a permanent form of an image resulting from x-ray photons. 224 

(h) "Scattered radiation" means radiation that, during passage through matter, has been deviated in 225 

direction (See "direct scattered radiation"). 226 

(i) "Secondary protective barrier"  (See "protective barrier"). 227 

(j) "Shutter" means a device attached to the tube housing assembly which can intercept the entire 228 

cross sectional area of the useful beam and which has a lead equivalency not less than that of the tube 229 

housing assembly. 230 

(k) "SID" (See "source-image receptor distance"). 231 

(l) "Source" means the focal spot of the x-ray tube. 232 

(m) "Source-image receptor distance" means the distance from the source to the center of the input 233 

surface of the image receptor. 234 

(n) "Spot film" means a radiograph which is made during a fluoroscopic examination to permanently 235 

record conditions which exist during that fluoroscopic procedure. 236 
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(o) "Spot-film device" means a device intended to transport and/or position a radiographic image 237 

receptor between the x-ray source and fluoroscopic image receptor.  It includes a device intended to 238 

hold a cassette over the input end of an image intensifier for the purpose of making a radiograph. 239 

(p) "SSD" means the distance between the source and the skin entrance plane of the patient. 240 

(q) "Stationary x-ray equipment" (See "x-ray equipment"). 241 

(r) "Stray radiation" means the sum of leakage and scattered radiation. 242 

 243 

R325.XXX8. Definitions T to V. 244 

 245 

Rule XXX8. (1) As used in this part: 246 

(a) "Technique factors" means the following conditions of operation:   247 

(i) For capacitor energy storage equipment, peak tube potential in kV and quantity of charge 248 

in mAs; 249 

(ii) For field emission equipment rated for pulsed operation, peak tube potential in kV, and 250 

number of x-ray pulses; 251 

(iii) For CT x-ray systems designed for pulsed operation, peak tube potential in kV, scan time 252 

in seconds, and either tube current in mA, x-ray pulse width in seconds, and the number of x-ray 253 

pulses per scan, or the product of tube current, x-ray pulse width, and the number of x-ray pulses in 254 

mAs; 255 

(iv) For CT x-ray systems not designed for pulsed operation, peak tube potential in kV, and 256 

either tube current in mA and scan time in seconds, or the product of tube current and exposure time 257 

in mAs and the scan time when the scan time and exposure time are equivalent; and 258 

(v) For all other equipment, peak tube potential in kV, and either tube current in mA and 259 

exposure time in seconds, or the product of tube current and exposure time in mAs. 260 

(b) "Termination of irradiation" means the stopping of irradiation in a fashion which will not permit 261 

continuance of irradiation without the resetting of operating conditions at the control panel. 262 

(c) "Tomogram" means the depiction of the x-ray attenuation properties of a section through the 263 

body. 264 
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(d) "Tube" means an x-ray tube, unless otherwise specified. 265 

(e) "Tube housing assembly" means the tube housing with tube installed.  It includes high-voltage 266 

and/or filament transformers and other appropriate elements when such are contained within the tube 267 

housing. 268 

(f) "Tube rating chart" means the set of curves which specify the rated limits of operation of the tube 269 

in terms of the technique factors. 270 

(g) “Type 1100 aluminum alloy” means aluminum that has a nominal chemical composition of 99.00 271 

percent minimum aluminum and 0.12 percent copper. 272 

(h) "Useful beam" means the radiation emanating from the tube housing port or the radiation head 273 

and passing through the aperture of the beam limiting device when the exposure controls are in a mode 274 

to cause the system to produce radiation. 275 

(i) "Variable-aperture beam-limiting device" means a beam-limiting device which has capacity for 276 

stepless adjustment of the x-ray field size at a given SID. 277 

(j) "Visible area" means that portion of the input surface of the image receptor over which incident x-278 

ray photons are producing a visible image. 279 

 280 

R325.XXX9. Definitions X to Z. 281 

 282 

Rule XXX9.  (1) As used in this part: 283 

(a) "X-ray exposure control" means a device, switch, button or other similar means by which an 284 

operator initiates and/or terminates the radiation exposure.  The x-ray exposure control may include 285 

such associated equipment as timers and back-up timers. 286 

(b) "X-ray equipment" means an x-ray system, subsystem, or component thereof.  Types of x-ray 287 

equipment are as follows: 288 

(i) "Mobile x-ray equipment" means x-ray equipment mounted on a permanent base with 289 

wheels and/or casters for moving while completely assembled. 290 

(ii) "Portable x-ray equipment" means x-ray equipment designed to be hand-carried. 291 

(iii) "Stationary x-ray equipment" means x-ray equipment which is installed in a fixed location. 292 
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(c) "X-ray field" means that area of the intersection of the useful beam and any one of the set of 293 

planes parallel to and including the plane of the image receptor, whose perimeter is the locus of points 294 

at which the exposure rate is one-fourth of the maximum in the intersection. 295 

(d) "X-ray high-voltage generator" means a device which transforms electrical energy from the 296 

potential supplied by the x-ray control to the tube operating potential.  The device may also include 297 

means for transforming alternating current to direct current, filament transformers for the x-ray tube(s), 298 

high-voltage switches, electrical protective devices, and other appropriate elements. 299 

(e) "X-ray system" means an assemblage of components for the controlled production of x-rays.  It 300 

includes minimally an x-ray high-voltage generator, an x-ray control, a tube housing assembly, a beam-301 

limiting device, and the necessary supporting structures.  Additional components which function with 302 

the system are considered integral parts of the system. 303 

(f) "X-ray table" means a patient support device with its patient support structure (tabletop) 304 

interposed between the patient and the image receptor during radiography and/or fluoroscopy.  This 305 

includes, but is not limited to, any stretcher equipped with a radiolucent panel and any table equipped 306 

with a cassette tray (or bucky), cassette tunnel, image intensifier, or spot-film device beneath the 307 

tabletop. 308 

(g) "X-ray tube" means any electron tube which is designed for the conversion of electrical energy 309 

into X-ray energy. 310 

 311 

R325.XX10. Radiation safety requirements. 312 

 313 

The compliance responsibilities are addressed in Part 4 of the rules. 

 314 

Rule XX10.  (1) An x-ray system which does not meet the provisions of these regulations shall 315 

not be operated for diagnostic purposes. 316 

 317 

(2) Individuals who will be operating the x-ray systems shall be adequately instructed in the safe 318 

operating procedures and be competent in the safe use of the equipment. See Appendix A for a list of 319 
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subject matters pertinent to this requirement. The agency may use interview, observation and/or testing to 320 

determine compliance. 321 

 322 

(3) A chart shall be provided in the vicinity of each general purpose diagnostic x-ray system's control 323 

panel which specifies, for all examinations performed with that system, the following information: 324 

(a) Patient's body part and anatomical size, or body part thickness, or age (for pediatrics), versus 325 

technique factors to be utilized. 326 

(b) Type and size of the image receptor to be used. 327 

(c) Type and focal distance of the grid to be used, if any. 328 

(d) Source to image receptor distance to be used (except for dental intra-oral radiography). 329 

(e) Type and location of placement of patient shielding (e.g., gonad, etc.) to be used. 330 

(f) For mammography, indication of kVp/target/filter combination. 331 

 332 

(4) The registrant of a facility shall create and make available to x-ray operators written safety 333 

procedures, including patient holding and any restrictions of the operating technique required for the safe 334 

operation of the particular x-ray system.  The operator shall be able to demonstrate familiarity with these 335 

procedures. 336 

 337 

(5) Except for patients who cannot be moved out of the room, only the staff, ancillary personnel or 338 

other persons required for the medical procedure or training shall be in the room during the radiographic 339 

exposure.  Other than the patient being examined: 340 

(a) All individuals shall be positioned such that no part of the body will be struck by the useful beam 341 

unless protected by not less than 0.5 millimeter lead equivalent material; 342 

(b) The x-ray operator, other staff, ancillary personnel, and other persons required for the medical 343 

procedure shall be protected from the direct scatter radiation by protective aprons or whole body 344 

protective barriers of not less than 0.5 millimeter lead equivalent material; 345 

(c) Human patients who cannot be removed from the room shall be protected from the direct scatter 346 

radiation by whole body protective barriers of not less than 0.5 millimeter lead equivalent material or 347 
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shall be so positioned that the nearest portion of the body is at least 2 meters from both the tube head 348 

and the nearest edge of the image receptor. 349 

 350 

(6) Gonad shielding of not less than 0.5 millimeter lead equivalent material shall be used for human 351 

patients, who have not passed the reproductive age, during radiographic procedures in which the gonads 352 

are in the useful beam, except for cases in which this would interfere with the diagnostic procedure. 353 

 354 

(7) Individuals shall not be exposed to the useful beam except for healing arts purposes and unless 355 

such exposure has been authorized by a licensed practitioner of the healing arts.  This provision 356 

specifically prohibits deliberate exposure for the following purposes: 357 

(a) Exposure of an individual for training, demonstration, or other non-healing arts purposes. 358 

(b) Exposure of an individual for the purpose of healing arts screening except as authorized by Rule 359 

xxx (healing arts screening below). 360 

 361 

(8) When a patient or film must be provided with auxiliary support during a radiation exposure: 362 

(a) Mechanical holding devices shall be used when the technique permits.  The written safety 363 

procedures, required by subrule (4) above, shall list individual projections where holding devices cannot 364 

be utilized; 365 

(b) Written safety procedures, as required by subrule (4) above, shall indicate the requirements for 366 

selecting a holder and the procedure the holder shall follow. 367 

(c) Staff personnel routinely working with or around radiation sources shall not be required by the 368 

registrant to hold film or restrain patients during radiography.  If such procedure is permitted personnel 369 

exposure shall not exceed rule 205 or the procedure shall be prohibited. 370 

(d) The human holder shall be instructed in personal radiation safety and protected as required by 371 

subrule (5). 372 

(e) No individual shall be used routinely to hold film or patients; 373 
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(f) In those cases where the patient must hold the film, except during intraoral examinations, any 374 

portion of the body other than the area of clinical interest struck by the useful beam shall be protected 375 

by not less than 0.5 millimeter lead equivalent material; and 376 

(g) Each facility shall have leaded aprons and gloves available in sufficient numbers to provide 377 

protection to all personnel who are involved with x-ray operations and who are otherwise not shielded. 378 

 379 

(9) Procedures and auxiliary equipment designed to minimize patient and personnel exposure 380 

commensurate with the needed diagnostic information shall be utilized. 381 

(a) The speed of the screen and film combinations used shall be the fastest speed consistent with 382 

the diagnostic objective of the examinations. Film cassettes without intensifying screens shall not be 383 

used for any routine diagnostic radiological imaging, with the exception of veterinary radiography and 384 

standard film packets for intra-oral use in dental radiography. 385 

(b) The radiation exposure to the patient shall be the minimum exposure required to produce images 386 

of good diagnostic quality. 387 

(c) Portable or mobile x-ray equipment shall be used only for examinations where it is impractical to 388 

transfer the patient(s) to a stationary x-ray installation. 389 

(d) general purpose X-ray systems shall not be utilized in procedures where the source to patient 390 

distance is less than 30 centimeters, except for veterinary systems. 391 

(e) If grids are used between the patient and the image receptor to decrease scatter to the film and 392 

improve contrast, the grid shall: 393 

(i) Be positioned properly, i.e., tube side facing the right direction, and grid centered to the 394 

central ray. 395 

(ii) If of the focused type, be of the proper focal distance for the SIDs being used. 396 

 397 

(10) An operator shall properly utilize the beam-limiting devices provided to restrict the useful beam to 398 

the smallest area consistent with clinical requirements.  Particular care shall be taken to align accurately 399 

the x-ray beam with the patient and film. 400 

 401 
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(11) The operator shall insure the presence of adequate filtration before any radiographic procedure. 402 

 403 

(12) All individuals who are associated with the operation of an x-ray system are subject to the 404 

requirements of Part 5 of these regulations. 405 

 406 

(13) An x-ray system shall not be left unattended without locking the apparatus, room, or building in 407 

some manner that will prevent use of the apparatus by unauthorized persons. 408 

 409 

R325.XX11. Personnel Monitoring. 410 

 411 

Rule XX11.  (1) Personnel monitoring shall be performed in controlled areas for each individual 412 

occupationally exposed to ionizing radiation from diagnostic x-ray equipment except dental intraoral.  413 

Personnel monitoring devices such as film badge dosimeters or thermoluminescent dosimeters shall be 414 

permanently assigned to each occupationally exposed individual.  This monitoring shall be continuous 415 

during employment as a radiation worker. 416 

 417 

(2) Radiologic technologists whose duties require the routine wearing of a protective apron shall be 418 

provided with two radiation dosimeters.  One dosimeter is used to monitor the dose to the whole body and 419 

should normally be worn on the chest or abdomen under the lead apron.  A second dosimeter is used to 420 

monitor the exposure to the lens of the eye and should be worn at the collar outside of the lead apron. 421 

 422 

(3) Exception:  Personnel working with extremity fluoroscopes (mini C-arms) and veterinary non-423 

fluoroscopic radiographic equipment may use only one badge that is worn at the collar outside of the lead 424 

apron. 425 

 426 

(4)  427 

 428 
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(5) Personnel exposure records shall be kept on permanent available file at the facility where the 429 

exposure occurs. 430 

 431 

(6) Monitoring devices used to estimate whole body exposure shall normally be worn on the chest or 432 

abdomen.  Monitoring of any other body part shall comply with rule 222. 433 

 434 

(7) Monitoring devices worn to estimate personnel occupational exposure shall not be worn by the 435 

individual when he is exposed as a patient for any medical or dental reason. 436 

 437 

R325.XX12. Records. 438 

 439 

Rule XX12.  (1) Except for veterinary facilities, each facility shall maintain a record containing the 440 

patient's name, the type of examinations, and the dates the examinations were performed.  When the 441 

patient or film must be provided with human auxiliary support, the name of the human holder shall be 442 

recorded.   443 

 444 

(2) The registrant shall maintain records and images from medical imaging procedures for purposes 445 

of future access and reference for a period of no less than 7 years.  Imaging records for minors shall be 446 

maintained until the patient has reached the age of 25.   447 

 448 

(3) The registrant shall have a policy in place for proper patient image and record handling in the 449 

event that the facility ceases operations.  A facility that is ceasing operations must either transfer its 450 

medical records to another facility and notify the patient of the transfer, or provide the medical records to 451 

its patients. 452 

 453 

R 325.XX13. X-ray system information records.  454 

 455 
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Rule XX13.  (1) The registrant shall maintain the following information for each x-ray system for 456 

inspection by the department: 457 

(a) Model and serial numbers of all major components, and user's manuals for those components. 458 

(b) Tube rating charts and cooling curves. 459 

(c) Records of surveys, calibrations, maintenance, and modifications performed on the x-ray 460 

system(s). 461 

(d) A copy of all correspondence with this department regarding that x-ray system. 462 

 463 

R325.XX14. X-ray film processing facilities and practices. 464 

 465 

Rule XX14.  (1) For manual developing, each installation using a radiographic x-ray system and 466 

using analog image receptors (e.g. radiographic film) shall have available suitable equipment for handling 467 

and processing radiographic film in accordance with the following provisions: 468 

(a) Processing tanks shall be constructed of mechanically rigid, corrosion resistant material. 469 

(b) The temperature of solutions in the tanks shall be maintained within the range of 60 oF to 80 oF 470 

(16 oC to 27 oC).  Film shall be developed in accordance with the time-temperature relationships 471 

recommended by the film manufacturer, or, in the absence of such recommendations, with the 472 

following time-temperature chart: 473 

 474 

Time-Temperature Chart 

Thermometer 

Reading 

(Degrees) 

Minimum 

Developing Time 

(Minutes) 

OC OF  

26.7 80 2 

26.1 79 2 

25.6 78 2½ 
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25.0 77 2½ 

24.4 76 3 

23.9 75 3 

23.3 74 3½ 

22.8 73 3½ 

22.2 72 4 

21.7 71 4 

21.1 70 4½ 

20.6 69 4½ 

20.0 68 5 

19.4 67 5½ 

18.9 66 5½ 

18.3 65 6 

17.8 64 6½ 

17.2 63 7 

16.7 62 8 

16.1 61 8½ 

15.6 60 9½ 

 475 

(c) Devices shall be utilized which will indicate the actual temperature of the developer and signal the 476 

passage of a preset time appropriate to the developing time required. 477 

 478 

(2) For automatic developing, each installation using a radiographic x-ray system and using analog 479 

image receptors (e.g. radiographic film) shall have available suitable equipment for handling and 480 

processing radiographic film in accordance with the following provisions: 481 

(a) Films shall be developed in accordance with the time-temperature relationships recommended by 482 

the film manufacturer; in the absence of such recommendations, the film shall be developed using the 483 

following chart: 484 
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 485 

 486 

Developer Temperature Minimum 

Immersion Timea 

OC OF Seconds 

35.5 96 19 

35 95 20 

34.5 94 21 

34 93 22 

33.5 92 23 

33 91 24 

32 90 25 

31.5 89 26 

31 88 27 

30.5 87 28 

30 86 29 

29.5 85 30 

a Immersion time only, no crossover time included. 

 487 

(b) The specified developer temperature and immersion time shall be posted in the darkroom or on 488 

the automatic processor. 489 

 490 

(3) Processing deviations from the requirements of Rule xxx(1) and (2) shall be documented by the 491 

registrant in such manner that the requirements are shown to be met or exceeded (e.g., extended 492 

processing, and special rapid chemistry). 493 

 494 
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(4) Pass boxes, if provided, shall be so constructed as to exclude light from the darkroom when 495 

cassettes are placed in or removed from the boxes, and shall incorporate adequate shielding from stray 496 

radiation to prevent exposure of undeveloped film. 497 

 498 

(5) The darkroom shall be light tight and use proper safelighting such that any film type in use 499 

exposed in a cassette to x-radiation sufficient to produce an optical density from 1 to 2 when processed 500 

shall not suffer an increase in density greater than 0.1 (0.05 for mammography) when exposed in the 501 

darkroom for 2 minutes with all safelights on.  Darkrooms with fluoroscent general lighting must be tested 502 

for fogging due to potential afterglow, immediately after turning these lights off.  If used, daylight film 503 

handling boxes shall preclude fogging of the film. 504 

 505 

(6) Darkrooms typically used by more than one individual shall be provided a method to prevent 506 

accidental entry while undeveloped films are being handled or processed. 507 

 508 

(7) Film shall be stored in a cool, dry place and shall be protected from exposure to stray radiation.  509 

Film in open packages shall be stored in a light tight container. 510 

 511 

(8) Film cassettes and intensifying screens shall be inspected periodically and shall be cleaned and 512 

replaced as necessary to best assure radiographs of good diagnostic quality. 513 

 514 

(9) Outdated x-ray film shall not be used for diagnostic radiographs, unless the film has been stored 515 

in accordance with the manufacturer's recommendations and a sample of the film passes a sensitometric 516 

test for normal ranges of base plus fog and speed. 517 

 518 

(10) Film developing solutions shall be prepared in accordance with the directions given by the 519 

manufacturer, and shall be maintained in strength by replenishment or renewal so that full development is 520 

accomplished within the time specified by the manufacturer. 521 

 522 
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R325.XX15. X-ray equipment. 523 

 524 

Rule XX15.  (1) Warning Label.  The control panel containing the main power switch shall bear the 525 

warning statement, legible and accessible to view: "WARNING: This x-ray unit may be dangerous to patient and 526 

operator unless safe exposure factors and operating instructions are observed." 527 

 528 

(2) Battery Charge Indicator.  On battery-powered x-ray generators, visual means shall be provided on the 529 

control panel to indicate whether the battery is in a state of charge adequate for proper operation. 530 

 531 

(3)  Leakage Radiation from the Diagnostic Source Assembly.  The leakage radiation from the diagnostic 532 

source assembly measured at a distance of 1 meter in any direction from the source shall not exceed 25.8 micro 533 

Coulombs/Kg (100 milliroentgens) in 1 hour when the x-ray tube is operated at its leakage technique factors.  534 

Compliance shall be determined by measurements averaged over an area of 100 square centimeters with no linear 535 

dimension greater than 20 centimeters. 536 

 537 

(4) Radiation from Components Other Than the Diagnostic Source Assembly.  The radiation emitted by a 538 

component other than the diagnostic source assembly shall not exceed 0.5 micro Coulombs/Kg (2 milliroentgens) in 1 539 

hour at 5 centimeters from any accessible surface of the component when it is operated in an assembled x-ray 540 

system under any conditions for which it was designed.  Compliance shall be determined by measurements averaged 541 

over an area of 100 square centimeters with no linear dimension greater than 20 centimeters. 542 

 543 

(5) Half-Value Layer.  The half-value layer of the useful beam for a given x-ray tube potential shall not be less 544 

than the values shown in Table I.  If it is necessary to determine such half-value layer at an x-ray tube potential which 545 

is not listed in Table I, linear interpolation or extrapolation may be made.  For capacitor energy storage equipment, 546 

compliance with the requirements of this rule shall be determined with the system fully charged and a setting of 10 547 

mAs for each exposure.  The required minimal half-value layer of the useful beam shall include the filtration 548 

contributed by all materials which are permanently between the source and the patient. 549 

 550 

Table I 

Design Operating 

Range 

Measured 

Potential (kVp) 

Half-Value Layer in mm Aluminum 
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  Dental Intra-Oral  All Other 

Diagnostic X-

Ray Systems  

Below 51 30 N/A 0.3 

 40 N/A 0.4 

 50 1.5 0.5 

51 to 70 51 1.5 1.2 

 60 1.5 1.3 

 70 1.5 1.5 

Above 70 71 2.1 2.1 

 80 2.3 2.3 

 90 2.5 2.5 

 100 2.7 2.7 

 110 3.0 3.0 

 120 3.2 3.2 

 130 3.5 3.5 

 140 3.8 3.8 

 150 4.1 4.1 

 551 

(6) Filtration Controls.  For x-ray systems which have variable kVp and variable filtration for the useful beam, a 552 

device shall link the kVp selector with the filter(s) and shall prevent an exposure unless the minimum amount of 553 

filtration necessary to produce the HVL required by R325.XX15(5) is in the useful beam for the given kVp which has 554 

been selected. 555 

 556 

(7) Multiple Tubes.  Where two or more radiographic tubes are controlled by one exposure switch, the tube or 557 

tubes which have been selected shall be clearly indicated prior to initiation of the exposure.  This indication shall be 558 

both on the x-ray control panel and at or near the tube housing assembly that has been selected. 559 

 560 

(8) Mechanical Support of Tube Head.  The tube housing assembly supports shall be adjusted such that the 561 

tube housing assembly will remain stable during an exposure unless tube housing movement is a designed function 562 

of the x-ray system. 563 



02/16/2005 DRAFT 

 6-23

 564 

(9) The technique factors to be used during an exposure shall be indicated before the exposure begins.  If 565 

automatic exposure controls are used, the technique factors that are set prior to the exposure shall be indicated.  This 566 

requirement may be met by permanent markings on equipment having fixed technique factors.  Indication of 567 

technique factors shall be visible from the operator's position except in the case of spot films made by the 568 

fluoroscopist. 569 

 570 

 571 

(10) Beam Limitation, Excluding Mammographic, Fluoroscopic, Dental Intraoral, and Computed 572 

Tomography X-Ray Systems.  The useful beam shall be limited to the area of clinical interest.  This shall 573 

be deemed to have been met if a positive beam limiting device meeting manufacturer's specifications and 574 

the requirements of Rule 329(b), if applicable, has been properly used or if evidence of collimation is 575 

shown on at least three sides or three corners of the film (for example, projections from the shutters of the 576 

collimator, cone cutting at the corners, or borders at the film's edge). 577 

(a) General Purpose Stationary and Mobile X-Ray Systems, Including Veterinary Systems (Other 578 

than Portable) Installed After the Effective Date of These Regulations. 579 

(i) Only x-ray systems provided with means for independent stepless adjustment of at least 580 

two dimensions of the x-ray field shall be used. 581 

(ii) A method shall be provided for visually defining the perimeter of the x-ray field.  The total 582 

misalignment of the edges of the visually defined field with the respective edges of the x-ray field 583 

along either the length or width of the visually defined field shall not exceed 2 percent of the distance 584 

from the source to the center of the visually defined field when the surface upon which it appears is 585 

perpendicular to the axis of the x-ray beam. 586 

(iii) The department may grant an exemption on non-certified x-ray systems to Rule 587 

XX15(10)(a)(i and ii) above provided the registrant makes a written application for such exemption 588 

and in that application: 589 

(A) Demonstrates it is impractical to comply with rule XX15(10)(a)(i and ii); and 590 

(B) The purpose of rule XX15(10)(a)(i and ii) will be met by other methods. 591 
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(b) Additional Requirements for Stationary General Purpose X-Ray Systems.  In addition to the 592 

requirements of rule XX15(10)(a), stationary general purpose x-ray systems, both certified and 593 

noncertified, shall meet the following requirements: 594 

(i) A method shall be provided to indicate when the axis of the x-ray beam is perpendicular 595 

to the plane of the image receptor, to align the center of the x-ray field with respect to the center of 596 

the image receptor to within 2 percent of the SID, and to indicate the SID to within 2 percent; 597 

(ii) The beam-limiting device shall indicate numerically the field size in the plane of the image 598 

receptor to which it is adjusted; and 599 

(iii) Indication of field size dimensions and SIDs shall be specified in inches and/or 600 

centimeters, and shall be such that aperture adjustments result in x-ray field dimensions in the plane 601 

of the image receptor which correspond to those indicated by the beam-limiting device to within 2 602 

percent of the SID when the beam axis is indicated to be perpendicular to the plane of the image 603 

receptor. 604 

(c) X-Ray Systems Designed for One Image Receptor Size.  Radiographic equipment designed for 605 

only one image receptor size at a fixed SID shall be provided with means to limit the field at the plane 606 

of the image receptor to dimensions no greater than those of the image receptor, and to align the 607 

center of the x-ray field with the center of the image receptor to within 2 percent of the SID, or shall be 608 

provided with means to both size and align the x-ray field such that the x-ray field at the plane of the 609 

image receptor does not extend beyond any edge of the image receptor. 610 

(d) X-Ray Systems Other Than Those Described in rule XX15(10)(a, b, and c), and Veterinary 611 

Systems Installed Prior to the Effective Date of These Regulations and all Portable Veterinary X-Ray 612 

Systems. 613 

(i) Means shall be provided to limit the x-ray field in the plane of the image receptor so that 614 

such field does not exceed each dimension of the image receptor by more than 2 percent of the SID 615 

when the axis of the x-ray beam is perpendicular to the plane of the image receptor. 616 

(ii) Means shall be provided to align the center of the x-ray field with the center of the image 617 

receptor to within 2 percent of the SID, or means shall be provided to both size and align the x-ray 618 

field such that the x-ray field at the plane of the image receptor does not extend beyond any edge of 619 



02/16/2005 DRAFT 

 6-25

the image receptor. Compliance shall be determined with the axis of the x-ray beam perpendicular to 620 

the plane of the image receptor. 621 

(iii) rule XX1510)(d)(i and ii) may be met with a system that meets the requirements for a 622 

general purpose x-ray system as specified in rule XX15(10)(a) or, when alignment means are also 623 

provided, may be met with either: 624 

(A) An assortment of removable, fixed-aperture, beam-limiting devices sufficient to meet the 625 

requirement for each combination of image receptor size and SID for which the unit is designed 626 

with each such device having clear and permanent markings to indicate the image receptor size 627 

and SID for which it is designed; or 628 

(B) A beam-limiting device having multiple fixed apertures sufficient to meet the requirement 629 

for each combination of image receptor size and SID for which the unit is designed.  Permanent, 630 

clearly legible markings shall indicate the image receptor size and SID for which each aperture is 631 

designed and shall indicate which aperture is in position for use. 632 

 633 

(11) Means shall be provided to initiate the radiation exposure by a deliberate action on the part of the 634 

operator, such as the depression of a switch. Radiation exposure shall not be initiated without such an 635 

action. In addition, it shall not be possible to initiate an exposure when the timer is set to a "zero" or "off" 636 

position if either position is provided. 637 

 638 

(12) Means shall be provided for visual indication observable at or from the operator's protected 639 

position whenever x-rays are produced.  In addition, for radiographic systems, a signal audible to the 640 

operator shall indicate that the exposure has terminated. 641 

 642 

(13) Excluding fluoroscopic systems, means shall be provided to terminate the exposure at a preset 643 

time interval, preset product of current and time, a preset number of pulses, or a preset radiation 644 

exposure to the image receptor. Except for dental panoramic systems, termination of an exposure shall 645 

cause automatic resetting of the timer to its initial setting or to "zero."  It shall not be possible to make an 646 

exposure when the timer is set to a zero or off position if either position is provided. 647 
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 648 

(14) An x-ray control shall be incorporated into each x-ray system such that an exposure can be 649 

terminated by the operator at any time except for: 650 

(a) Exposure of 1/2 second or less. 651 

(b) During serial radiography when means shall be provided to permit completion of any single 652 

exposure of the series in process. 653 

 654 

(15) When an automatic exposure control is provided: 655 

(a) Indication shall be made on the control panel when this mode of operation is selected. 656 

(b)  If the x-ray tube potential is equal to or greater than 50 kVp, the minimum exposure time for field 657 

emission equipment rated for pulsed operation shall be equal to or less than a time interval equivalent 658 

to 2 pulses. 659 

(c) The minimum exposure time for all equipment other than that specified in 13(b) above shall be 660 

equal to or less than one-sixtieth (1/60) second or a time interval required to deliver 5 mAs, whichever 661 

is greater. 662 

(d) Either the product of peak x-ray tube potential, current, and exposure time shall be limited to not 663 

more than 60 kWs per exposure, or the product of x-ray tube current and exposure time shall be limited 664 

to not more than 600 mAs per exposure except that, when the x-ray tube potential is less than 50 kVp, 665 

the product of x-ray tube current and exposure time shall be limited to not more than 2000 mAs per 666 

exposure. 667 

(e) A visible signal shall indicate when an exposure has been terminated at the limits required by 668 

13(d) above, and manual resetting shall be required before further automatically timed exposures can 669 

be made. 670 

 671 

(16) For systems having independent selection of exposure time settings, the average ratios (Xi) of 672 

exposure to the indicated timer setting, in units of C kg-1s-1 (mR/s), obtained at any two clinically used 673 

timer settings shall not differ by more than 0.10 times their sum.  This is written as: 674 

 675 
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(X1 - X2) ≤ 0.1 (X1 + X2) 676 

 677 

where X1 and X2 are the average C kg-1s-1 (mR/s) values. 678 

Timer Linearity. 

 679 

(17) When all technique factors are held constant, including control panel selections associated with 680 

automatic exposure control systems, the coefficient of variation of exposure for both manual and 681 

automatic exposure control systems shall not exceed 0.05. This requirement applies to clinically used 682 

techniques. 683 

 684 

Manual/AEC Reproducibility. 

 685 

(18) Deviation of measured technique factors from indicated values of kVp and exposure time shall 686 

not exceed the limits specified for that system by its manufacturer. In the absence of manufacturer's 687 

specifications, the deviation shall not exceed 10 percent of the indicated value for kVp and 20 percent for 688 

time. 689 

 690 

Timer/kVp Accuracy. 

 691 

(19) The following requirements apply when the equipment is operated on a power supply as specified 692 

by the manufacturer for any fixed x-ray tube potential within the range of 40 percent to 100 percent of the 693 

maximum rated: 694 

(a) Equipment Having Independent Selection of X-Ray Tube Current (mA).  The average ratios (Xi) 695 

of exposure to the indicated milliampere-seconds product (C kg-1 mAs-1 (or mR/mAs)) obtained at any 696 

two consecutive tube current settings shall not differ by more than 0.10 times their sum: 697 

 698 

X1-X2  <  0.10 (X1+X2) 699 

 700 
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where X1 and X2 are the average values obtained at each of two consecutive tube current settings, or 701 

at two settings differing by no more than a factor of 2 where the tube current selection is continuous. 702 

(b) Equipment Having a Combined X-Ray Tube Current-Exposure Time Product (mAs) Selector, But 703 

Not a Separate Tube Current (mA) Selector.  The average ratios (Xi) of exposure to the indicated 704 

milliampere-seconds product, in units of C kg-1 mAs-1 (or mR/mAs), obtained at any two consecutive 705 

mAs selector settings shall not differ by more than 0.10 times their sum: 706 

 707 

X1-X2  <  0.10 (X1 +X2) 708 

 709 

where X1 and X2 are the average values obtained at any two mAs selector settings, or at two settings 710 

differing by no more than a factor of 2 where the mAs selector provides continuous selection. 711 

(c) Measuring Compliance.  Determination of compliance shall be based on 10 exposures taken 712 

within a time period of one hour, at each of the two settings.  These two settings may include any two 713 

focal spot sizes except where one is equal to or less than 0.45 millimeters and the other is greater than 714 

0.45 millimeters.  For purposes of this requirement, focal spot size is the nominal focal spot size 715 

specified by the x-ray tube manufacturer. 716 

 717 

(20) Diagnostic x-ray systems and their associated components used on humans and certified 718 

pursuant to the Federal X-Ray Equipment Performance Standard (21 CFR Part 1020) shall be maintained 719 

in compliance with applicable requirements of that standard. 720 

 721 

(21) All position locking, holding, and centering devices on x-ray system components and systems 722 

shall function as intended. 723 

 724 

R325.XX16. Mobile or portable equipment and use. 725 

 726 

Rule XX16.  (1) Mobile or portable diagnostic x-ray equipment shall not be used for routine 727 

radiography or fluoroscopy in hospitals or private offices of practitioners of the healing arts.  This 728 
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equipment shall only be used when it is medically inadvisable to move a patient to a fixed radiographic or 729 

fixed fluoroscopic installation. 730 

 731 

(2) Portable shielding of 1.6 millimeter (1/16 inch) lead equivalent shall be used by the operator and 732 

others in the room when possible. 733 

 734 

(3) Individuals operating mobile or portable diagnostic x-ray equipment shall wear a protective apron 735 

of minimum 0.5 millimeter lead equivalence unless portable shielding is provided as specified in subrule 736 

(2) above. 737 

 738 

Moved here from previous Part 7. 

 739 

(4) All mobile or portable radiographic systems shall be provided with means to limit the source-to-740 

skin distance to equal to or greater than 30 centimeters. 741 

 742 

(5) A tube stand or other mechanical support shall be used for portable x-ray systems, so that the x-743 

ray tube housing assembly need not be hand-held during exposures. 744 

 745 

R325.XX17. Enclosures and radiation shielding. 746 

 747 

Rule XX17.  1) An enclosure shall be a permanent part of the building or equipment.  Portable 748 

shields shall not be used for permanent installations. 749 

 750 

(2) The degree of protection required for an enclosure shall be determined by the workload, use and 751 

occupancy factors and the kilovoltage, milliamperage, mechanical movement and distance factor, and 752 

shall be subject to design approval by the department.  Recommended shielding appears in rule 357. 753 

 754 
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(3) Radiographic-room wall and floor areas exposed to the useful beam plus an additional area 755 

extending at least 30 centimeters (1 foot) beyond shall be provided with a primary protective barrier 756 

where necessary as determined by workload, use, occupancy and distance factors.  All vertical primary 757 

protective barriers specified in this rule shall extend continuously from the floor to a minimum height of 2.1 758 

meters (7 feet). 759 

 760 

(4) Secondary protective barriers shall be provided in the radiographic room ceiling, floor, and in 761 

those walls not requiring primary barriers. 762 

Previous omission corrected by adding floors as secondary barriers also. 

 763 

(5) Mobile or portable diagnostic x-ray equipment used routinely in 1 location shall be considered a 764 

fixed installation and shall comply with all applicable shielding requirements for fixed installations. 765 

 766 

The general enclosures rules are moved here from previous part 7.  Specific shielding requirements for each use are 

in their respective parts. 

 767 

R325.XX18. Quality assurance and quality control. 768 

 769 

Rule XX18.  (1) One year after the effective date of these rules, each medical diagnostic x-ray 770 

facility must develop and implement a  quality assurance program which includes, at a minimum, the 771 

following: 772 

(a) A quality control manual that is reviewed annually and includes facility objectives, QC test 773 

frequency and instructions, QC test results, and personnel responsibilities. 774 

(b) Quality Control tests shall be conducted for, at a minimum, system constancy, film processing, 775 

repeat analysis, intensifying screen cleaning, and darkroom fog. 776 

(c) A quality assurance coordinator shall be designated to be responsible for maintaining the QA 777 

program and assuring compliance with these rules. 778 

 779 
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Guidance for quality assurance programs is available from the department. (CRCPD QC 780 

recommendations for diagnostic radiography volumes 1-3) 781 

 782 

 (OR INSERT CRCPD QC RECOMMENDATION VOLUMES 1-3 HERE?) 783 

 784 

PHASE-IN WILL BE NEEDED. 785 
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PART 6 786 

 787 

APPENDIX A 788 

 789 

DETERMINATION OF COMPETENCE 790 

 791 

 792 

The following are areas in which the agency considers it important that an individual have expertise for 793 

the competent operation of x-ray equipment: 794 

 795 

(a) Familiarization with equipment 796 

(1) Identification of controls 797 

(2) Function of each control 798 

(3) How to use a technique chart 799 

 800 

(b) Radiation Protection 801 

(1) Collimation 802 

(2) Filtration 803 

(3) Gonad shielding and other patient protection devices if used 804 

(4) Restriction of x-ray tube radiation to the image receptor 805 

(5) Personnel protection 806 

(6) Grids 807 

 808 

(c) Film Processing 809 

(1) Film speed as related to patient exposure 810 

(2) Film processing parameters 811 

(3) Quality assurance program 812 

 813 
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(d) Emergency Procedures 814 

(1) Termination of exposure in event of automatic timing device failure 815 

 816 

(e) Proper Use of Personnel Dosimetry, if Required 817 

 818 

(f) Understanding Units of Radiation 819 

 820 


